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■ Abstract Autism is a childhood
onset neurodevelopmental disor-
der characterized by reciprocal so-
cial deficits, communication im-
pairment, and rigid ritualistic
interests, with the onset almost al-
ways before three years of age. Al-
though the etiology of the disorder
is strongly influenced by genes, en-
vironmental factors are also impor-
tant. In this context, several reports
have described its association with
known medical conditions, includ-
ing infections affecting the central
nervous system. In this report, we
describe an 11-year-old Asian
youngster who developed the
symptoms of autism following an
episode of herpes encephalitis. In
contrast to previous similar re-
ports, imaging studies suggested a
predominant involvement of the
frontal lobes. At follow-up after
three years, he continued to show
the core deficits of autism. This
case further supports the role of
environmental factors, such as in-
fections, in the etiology of autism,
and suggests that in a minority of
cases, autistic symptoms can de-
velop in later childhood.
■ Key words herpes encephalitis –
autism
Introduction
Autism is a neurodevelopmental disorder characterized
by a distinct pattern of reciprocal social deficits, com-
munication impairment, and a restricted range of in-
terests. Although most cases are idiopathic in nature, it
is associated with known medical conditions in about
10–25 % of cases [9, 18]. Of these, the role of infectious
agents involving the brain is particularly important. In-
fections that selectively attack certain regions of the
brain, not only shed light on the etiology of autism, but
also suggest that, at least in some cases, the symptoms of
autism may emerge after the first three years of life [8].
Herpes encephalitis is an uncommon but serious in-
fection of the brain. It occurs in 1 in 250,000 to 1 in
500,000 individuals per year but accounts for up to 20 %
of viral infections affecting the central nervous system
[3]. About one third of cases occur in children under 20
years of age [20].While it usually results in an extremely
severe infection, milder forms may also occur. In about
a third of cases, the condition is primary, while in the re-
maining, it results from a reactivation of the virus and is
associated with recurrent infections. It is generally ac-
cepted that the virus gains entry through the nasal route
and lodges in the trigeminal ganglion where it might lie
dormant for a long time and, in times of altered immu-
nity, attack the brain. The reason why the virus selec-
tively attacks the temporal and frontal lobe structures
has been attributed generally to the physical proximity
of these structures to the point of entry of the virus.
However, Damasio and Van Hoesen [6] suggested that
the encephalitis occurred due to a special affinity of the
virus for the limbic cortex. They proposed that the spe-
cial neuroanatomical and neurochemical properties of
the limbic areas involving the temporal and frontal lobes
make these vulnerable to the viral infection, regardless
of the point of entry, possibly during altered immuno-
logical states.
Several behavioral and cognitive symptoms, ranging
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from schizophrenia-like features to movement disor-
ders, have been described following this infection [11].
A few cases of autism have also been reported in both
children and adults. DeLong et al. [4] described the oc-
currence of autism in three children, aged between five
and eleven years, who developed autistic symptoms af-
ter an acute episode of herpes encephalitis; the symp-
toms of autism were reported to have resolved com-
pletely after recovery. Gillberg [8] described the case of
an adolescent with autism. This 14-year-old girl devel-
oped autistic symptoms after an episode of herpes en-
cephalitis and continued to show the symptoms long af-
ter the acute illness subsided. Ghaziuddin et al. [7]
described two males aged between four and eleven years
at the time of evaluation whose symptoms started in the
neonatal period following an episode of herpes en-
cephalitis.While most studies gave detailed descriptions
of autistic symptoms, few have provided information
about follow-up and outcome.In this report,we describe
the occurrence of autism in an 11-year-old youngster
who continued to show the symptoms after three years.
Case history
PT, an 11-year-old Asian youngster, was referred for a
psychiatric evaluation. His father reported that PT was a
previously healthy youngster who, about a year prior to
the referral, was taken to the emergency room after hav-
ing developed high fever, sore throat, and increasing
drowsiness, while on a camping trip. In addition, he de-
veloped a seizure that lasted for about 30 minutes. Serial
imaging studies (MRI), performed on admission and re-
peated after three months, showed bilateral frontal lobe
volume loss, especially on the medial sides. The anterior
most aspect of the insular cortex was also affected bilat-
erally. A lumbar puncture was done along with blood
and urine cultures. Spinal fluid analysis showed elevated
herpes IgG convalescent titers. The IgG titer for herpes
simplex type 1 antibody was found to be 13.26 (normal
value in our laboratory is 1.00).Based on the clinical pre-
sentation, imaging findings and spinal fluid analysis, a
diagnosis of herpes encephalitis was made. He was im-
mediately started on a course of intravenous acyclor that
lasted for 21 days. His neurological status gradually
started improving. However, because of a marked de-
crease in his self-care skills, he was transferred to the pe-
diatric rehabilitation unit where he stayed for about a
month.
About six months after discharge from the hospital,
he started showing a host of behavioral problems. These
mainly included socially uninhibited behaviors such as
hugging strangers, sitting on the lap of the examiner,
problems with attention and concentration, periods of
hyperactivity and impulsivity, etc. Prior to his illness, PT
was described as a good student who was friendly and
intelligent with reasonable social skills. A neuropsycho-
logical assessment done six months after the initial ill-
ness revealed that his level of functioning was now in the
moderately retarded range (verbal and performance IQ
56, full scale IQ 55). In addition, he showed a variable
performance on tasks requiring focused attention and
freedom from distractibility; and marked problems
with executive functioning. Simple tasks requiring psy-
chomotor performance, such as finger tapping, were
within normal limits; but more complex tasks which in-
volved a visual component, such as the peg board test,
were impaired.
About a year after the initial illness, he was seen for a
psychiatric evaluation. The main presenting symptoms
were hyperactivity, impulsivity, and a history of increas-
ing ‘odd behaviors’. He would walk up to strangers and
hug them, and blurt out inappropriate sounds. He would
wander around aimlessly, sometimes putting objects in
his mouth. His eye contact was poor. The tone of his
voice was high pitched. He was described as being lost in
a “world of his own”.He had difficulty playing in a group
with other children his age, and seemed to prefer to be
alone. His play was repetitive with little imagination or
flexibility. He often spoke only when prompted, and his
conversation, when it occurred, was one-sided. He
would occasionally repeat phrases out of context,such as
“wish you would know,wish you would know”.His main
preoccupation was flicking channels on the television
remote control; when stopped, he would walk over to his
neighbor’s house to indulge in this activity. In addition,
he showed a string of other repetitive behaviors includ-
ing frequent hand clapping; running his fingers along
the edges of the furniture,smelling objects, tapping hard
surfaces in a particular manner, etc. Details about his
family, birth, and developmental history, were unre-
markable. Also, there was no past history of any psychi-
atric illness. On the Autism Behavior Checklist [15], he
scored a total of 89 points meeting the suggested cut-off
for autism. On the DSM-IV symptom checklist for autis-
tic disorder [1], he met all the criteria for autism except
the onset criterion because he did not have a history of
any symptoms before three years of age. However, at the
time of evaluation, he showed the typical triad of autism
consisting of deficits in socialization, communication
and play. The patient was assessed at regular intervals.
Despite some improvement in symptoms with the help
of behavioral modification and medications, he contin-
ued to show the core deficits of autism three years after
the index episode.
Discussion
This patient presented with the classic triad of recipro-
cal social deficits, communication impairment, and
rigid ritualistic interests, all of which emerged after the
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infection. These symptoms included a failure to develop
peer friendships appropriate to his developmental level,
and a lack of understanding of the usual social cues. His
communication deficits were both verbal and nonver-
bal, such as a difficulty in initiating and maintaining
conversation at the appropriate level, a tendency to ask
inappropriate questions of others, problems with eye
contact, repetitive use of certain words and phrases, etc.
His play was unimaginative and restricted in nature, ac-
companied by a pattern of repetitive movements such as
frequent tapping of the objects in a certain manner. In
addition, he showed sensory abnormalities such as a
tendency to smell furniture. Since the onset of symp-
toms was after the age of three years, he was given a di-
agnosis of pervasive developmental disorder not other-
wise specified (PDDNOS) as stipulated in the DSM
system of classification [1].
It is important to establish that the symptoms of
autism emerged after the infection. The patient had no
previous history of any developmental, learning or psy-
chiatric problems. There was no history of head injury.
Within months of his infection, he started showing the
typical behavioral and social symptoms of autism.
Imaging studies also revealed the evolving nature of the
infection, and its correlation with the behavioral symp-
toms. MRI studies performed in the first week of the in-
fection showed evidence of cerebritis or infarction, fol-
lowed by a gradual spread of the hemorrhagic process to
the frontal lobes bilaterally. Three months after the ini-
tial infection, the MRI showed bilateral frontal lobe vol-
ume loss, especially in the medial frontal structures. In
addition, the antibody titers to herpes virus showed a
marked increase. Thus, on the basis of the history, the
imaging studies,and the laboratory results, it seems very
likely that the behavioral symptoms resulted from her-
pes encephalitis. This report, therefore, is consistent
with similar cases described in the literature document-
ing the close relationship between autism and herpes
encephalitis [8].
In addition, the case sheds light on the localization of
the virus and the emergence of behavioral symptoms.
Typically, herpes simplex virus is said to have a predilec-
tion for the temporal lobes. However, other parts of the
brain may also be involved and the infection may take
the form of meningitis and diffuse encephalitis [13].
Most cases of autism and herpes encephalitis reported
in the literature have described damage to the temporal
lobes [10]. However, in the present report, damage to the
frontal lobes was primary. Longitudinal studies of her-
pes encephalitis based on MRI studies have found that
frontal lobes may also be affected, especially on the me-
dial sides [14]. This suggests that herpes virus does not
always affect only the temporal lobes; and that autistic
symptoms following herpes encephalitis may involve ei-
ther the temporal or frontal lobes or both. Indirectly, this
report underscores the role of frontal lobes in the etiol-
ogy of autism and is consistent with similar reports in
the literature [5]. For example, individuals with autism
display marked deficits on problem-solving tasks, such
as the Wisconsin Card Sorting Test, indicating involve-
ment of the frontal lobes [17]. Indirect evidence for the
involvement of frontal lobes in autism also comes from
the contributions of these lobes to the ability to read
Fig. 1
Fig. 2
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other people’s mental status, so-called theory of mind
functions, since this ability is impaired in autism [19].
Delayed maturation of the frontal lobes has been re-
ported in some studies [21], while others have described
an increase in the frontal cortex volume that correlates
in some cases with cerebellar immaturity in some cases
of autism [2].
The patient’s symptoms persisted after the initial re-
covery from the infection. This is consistent with some
cases reported in the literature. For example, cases de-
scribed by both Ghaziuddin et al. [7] and Gillberg [8]
showed persisting symptoms of autism long after recov-
ery from the acute infection. However, other reports
have described cases in which the symptoms of autism
disappeared after recovery from the infection. For ex-
ample, DeLong, Bean and Brown [4] described three
cases, aged between five and eleven years, who devel-
oped acute encephalitis, accompanied by symptoms of
autism, that resolved after the clinical recovery. It is not
clear what type of patients ‘recover’ from autistic symp-
toms after the initial infection since the assessment of
autistic symptoms in the acute phase of a medical illness
is difficult. Also, since autistic symptoms do not always
occur in cases of herpes encephalitis, it is important to
investigate the reasons why this happens only in a mi-
nority of cases.
Autism is generally regarded as a childhood-onset
disorder, the cause of which is not known in the major-
ity of cases. Recent research on the genetics of autism
has suggested the possibility that the disorder is strongly
genetic in nature. About 90 % of the variance in the eti-
ology is said to be caused by genetic factors, the mode of
transmission being multifactorial, with several different
genes contributing to its etiology. The present case re-
port suggests that despite the genetic loading of this
condition, in a small number of cases, the cause could be
entirely environmental. In this case, the infection caused
by the herpes virus appears to have been the main cause,
perhaps the only cause, resulting in the symptoms of
autism. The role played by infection in the etiology of
autism is unclear. However, several infectious agents
have been implicated. Studies from the animal literature
have suggested that prenatal exposure to infectious
agents and toxins acts by interacting with developing
neural and immune elements to create neurodevelop-
mental deficits. It has been suggested that viral infection
with the Borsna virus of Lewis rats may result in deficits
of play and social behaviors resembling autism (12, 16).
In summary, this case describes the emergence of autis-
tic symptoms in a previously healthy youngster follow-
ing an episode of herpes encephalitis. It provides further
evidence that autistic symptoms can sometimes emerge
after the age of three years following an external event
such as an infection.
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